Effects of adrenalectomy and nephrectomy on adrenal regeneration hypertension in the rat.
The involvement of the regenerating adrenal gland and kidney, and the contribution of deoxycorticosterone (DOC) and prostaglandin E2 (PGE2), in the development of adrenal regeneration hypertension (ARH) was evaluated in young female Sprague-Dawley rats. Based on tail-cuff plethysmographic measurement, animals subjected to nephrectomy and adrenalectomy on the right side and adrenal enucleation (removal of the adrenal cortex) on the left side developed significant (P less than 0.05, n = 12) hypertension within 6 weeks following operation. Subsequent left nephrectomy in these ARH rats produced a further elevation, whereas a secondary adrenalectomy resulted in an acute and discernible reduction in blood pressure within 24-36 hours. It is interesting to note that the progressive increase in blood pressure following left nephrectomy was significantly reversed by PGE2 (10 or 20 micrograms/kg, i.p.). At the same time, the reduction in blood pressure after secondary adrenalectomy was significantly retarded by deoxycorticosterone trimethylacetate (2 mg/kg, i.p.). These data demonstrated that both the kidney and the regenerating adrenal cortex are involved in the pathogenesis of ARH. Furthermore, it is probable that the secretion of DOC by the regenerating adrenal cortex is responsible for the elevation in blood pressure, in a process that is balanced by PGE2, possibly secreted by the kidney.